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(57) Abstract 

A pyra2olo[l,5-a]pyriniidine derivative represented by general formula (1) and having such a potent analgesic 
effect that it is useful as an analgesic, wherein represents hydrogen, lower alkyl, cycloalkyl, thienyl, furyl. lower 
alkenyl or phenyl; R^ represents naphthyl, cycloalkyl, furyl, thienyl, pyridyl, phenoxy or phenyl; R^ represents 
hydrogen, phenyl or lower alkyl; R* represents hydrogen, lower a&yl, lower alkoxy-carbonyl, phenyl-substiluted 
lower alkyl, phenyl or halogen; R^ represents hydrogen or lower alkyl; R^ represents hydrogen, lower alkyl. phenyl- 
substituted lower alkyl or benzoyl; Q represents carbonyl or sulfonyl; A represents a single bond, lower alkylenc or 
lower alkenylene; and n represents 0 or I. 
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20 i^^s R' X R' s R' N n. QjS^c; A {iDuieCpI 
4- •> 3^ X {i ^g; M T + 5" ^ S ^ W -r ^ C (i: © ^ ^ 
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LT t> J: < > R*'\ti\^mm^. \&.mr )\^^ )\^^. 
xiie^SctLT7x~>'n^^^^w-rsc<t0*»s7 

±iBS:0xa^ - 1 t-4bn^Tx 'fk'^'i^ (2) tit^m 

15 h;UJi>, xb^t:KD75> (THF) ^ 

^t?lJ^-etSo 'fb^*^ (2) tit^m (3) i:<D«effitiJ 

1^ 2 ~ 5 ^K^M LT^T Us < LTmH^'fk'^tl 
( 4 ) ^iR#T'^ 
20 ±E(r 5lil< -fk-g-J^ (4) 0/N o>y' >>fbSlS{ix ii ^ 
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mmt^m ( 4 ) LT 1 - 1 0 ^mmmt-t ?>0i)< 
0. 5 1 2^m^mbrmm^tiZo 

±ieSJS{C «i; 0 # t> n -5 D >5r y-ffci^ (5) (i^ cn 

-^^^ (6) izm^V^^o cicDMSIi. #tr ^iei^>iJ>g 
(h-tJr-r. m'^^t^m (5) <^3@^Jg©T V^^T7jc<t^ 

00-1 5 o°cTi--i 2mmmmm^i- ?>i)^. 
x(is 'fb'&i^ ( 5 ) =^mmm(D t >t^K^^ o "c 

15 OB#PBlgEtoa-r^:ictc«J;^IIMT' 
n^>^m (7) <i:S0$-frS C ctir J; (9. ^^BJ-fb-^ 

t> ( 1 ) tr^^T^ So z commit. M^fimm'^. 
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■r^7bKD77>(THF)^ 1, 

^ S o 

10 ±iBR0lC*>lt§'fk'^tl (6) C^-r ^^/M3'!r >>fb 

mm^mo^wri^mo. 5-2 0 ^p^set^t-t 

15 l^d. ±,m^t^m (6) 0 9t.s n*^0 T^^ib'&^fe 
(6' ) li> TiBSlSXgSt;- 1 ' fria«c©:&^C<J: 




CH-CN 




(2' ) 



(3) 



R4a 

(6' ) 
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±iBC4oC>T. ~ h U ;l/SI#<* ( 2 ' ) tit>^^ ( 3 ) 
<t ©IS-g-SlSJi, 'O-if^s h;UJii>, 4^'>l/>s g^i?, 

^ So 



OH 

HN— N ^^SIK R5 1 



H2 N T R3 w-^N V^R3 

R4b 
(10) 



¥-C-CH-COZ Hs N T R3 

R4b 

(8) (9) 



OH OH 

R5 I M^^^ R5 I 7->;Mk 

> Y^N— N > V^N— N > 

<D'^n\^R3 Rlb-^N^^^RS 

R4b R4b 

(11) (12) 



OH X HN (NH) „ -H 

R.5 \ /ND^Wb R5 I 1 
Y^N— N > y^N— N > Y^N— N 



R4b R4b R4b 

(13) (14) (15) 
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HN (NH) „ -Hy_q,^_j,2 n "Q-A-R^ 

Q-^nV^RS Rlb^wV^RS 

R4b R4t) 

(16) Clb) 



C^'l'> X ^ R' - X. Y. Ax Qx Z:&(y^n 

15 -en-eti^t'o y 

±iaSJSxa^- 2 *>{:}■ S^b-^*^ (8) (t^fc-^*^ 

(2) ir-fk'&i^ (3) to^Btnm\^\^x%m^ 

20 fSi> it^m (8) C*^l^T. w-c^^^tiSi^^^ti 
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T -ir ^ - i^-f a}f JUT ^ - JV^ i^-f^JlT-k^- 

f- ;l/ T 4? ^ - ^ + ;u r -tr - ^ © 

5 hU.j'^UVT-ferr^-^l/x x h 5 f- > T -tr ^ - 

^jc. ±^sis:xe^-2{c^^9>fb'g-i^ (1 0) ©in 
s©Tx ;^^^^l^§«'&«4t^r'f^fe©^^^<^^l^5ie5'g 

^u-mmom^i^mnisn^x. io~8o mmmm'^ 
mtxmmx^. Lxit'^m (1 1 ) ^^mx^?>o 

^ J © w -r >s a flft iH ^ -be % i^j X. $ 

;b ^ ;p f- v'l/^ T -i? f- 2 - ;i/ i ;i/ f- 2 - 
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3 - ^ i- Jl^. 2 - + y 7*f-;u. zf^^)J\y^ 4- 
^ju^ 2 - nr i- U 5 - jJ^ ;i/ = ^ 

5 > ^ 5 - :t + V ^ + •> ^'l^x 4 - 3i- ^ y A. '> 3 

- ;f 4^ y ^ ^ 2 - :^ ^ y ^ + ^ + 1^- y ;P 

±iac5U^ < ^b'&ti (1 1) (Dmit^)Z^\-i. ^-mnm 
15 ^-r s c <t d^-e^ So T^^^mt^tLx\t. stc 

^J<t LT7jc^>fbifl*'fb'^<^*fflC'»S:#'^{i. ^ ^ y 

<t D o y >> t ©^-^^l^^ 

ffiffi-r S®*^»^ U <s iijclPJi LT U AT;U $ ~ 

T H F ^® x-x/l/|i^ffl S 0;{>^0^ LC^o ±E^7n 



wo 95/35298 



24 



PCT/JF9S/01104 



< bxn i^n^it^^ (12) 0T i/JU^tRBii. 
(DMA) ^©:T^«tt^^itf^ T i/^P^bjUJ^IBlNT^ifi 

10 (12) {r*fLri~10|g^gTflJ^T^;5o 

Si^^^^iis Ib-g-i^ (12)© 7 ^© h K o ^ v/7U^*^ 
T v'^P'fb^ tl^iri^ J: ^ 0 °C-^^#ag©?a;K^tiyf*tF 
3 0 2 B#P^^©^P^;^l^ biill^S^t- S ©:&^0^ U 

15 ±ET# i^tl^it^m (1 3 ) ©/N D y ^'fbSfSli. 
SiSXgiti- 1 izasi-} ?,^t^m (4 ) ®/ND>ir'>>fkS0 

^fc. iib>n5^bi^<i^ (1 4) oit^m (1 5) ^© 

^^^0t)s S/SXg^^-icfct^^'fb'^tf (5) ©>fb 

20 -^i^ (6) -<o>u^B.mtumo^¥^y\z%mx^^o 

l^s ±l£Sj;r.C ck 'fb-^^!^ (14) C*5C^T ZT'^a 
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^B-Cn i^tl^it^m ( 1 5 ) CDv/ ^) JlitRBit. m 

x.lfTHF^ i; ^ n D y ^ ^^©ii^nc^sti^Si'f N 

;UT ^ y t° U >^<S:«^J^T^ -So t ti ¥ > it h ^) 
10 h U :/ 5^ .'i^ ^ >N 7' f- X f- ;i/ ^ y ^ ^ ^ 

x^^o :tm\t-m.\^it^m (i 5) fc^rur*^^*;!/ 

S ~ i§ * yi^ M ffi -5 C <h T' ^ > S Jic^ (i ^ # i£ ® 

gp^ft:nF{c 5 - 3 0 i^FBi§^T'^*^-r 5o 

Smt-. ±iBT#^>n^<b'^«l^ (1 6 ) ^®?/ND>^^> 
15 itm (7) (tSiS^-tirS C (be J; m H © ^ 'fb 
m (1 b) <^lRt#Tt^o ^S0*>> E0Xg^- 1 IC 
*>lt S®?/Noy V'fbtl (7) ^ffi^l^/cS0<^: Pl^lC LT 

^T/«^l^^f f^S. 'fb'^ti (1 6) 6D5&©fi^«Q{ix 



IVO 95/35298 PCT/JP95/01104 

26. 



O ^ , 

Tir-C-OZ + R5-CH2-CN > V-C-CH-CN 

(17) (18) ^2') 

HN— N 

R3 NHz 

R4a R5 I 

(3) v^N— N m ii^ ^ m 

^ ^nVi ' 



^ K J& W T R3 

R4a 

(19) 



NHo o NH-Q-A-R2 

N>M_M (7) ^ N^N— N 



Rlc^N'V^R3 Rlc N-^^RS 



15 



20 



R4a R4a 
(20) 

i^^. . R' . R*\ R' . X. Y. Z. Q. A. 

±iBR0X5g^- 3 C^Jl^T. <t^m (17) <t~ h 
U^l'il^^ ( 1 8 ) iO^JTvli^ DMF^ DMA. ^ 
+ K (DMSO) ^©^^li^ji^'s 7jc^ 
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ii. M'^it^'^ (17) tc*t UT-en-e'ti i -mm,^m 

-fb^*^ (2' ) tit^m (3) (irOSI'&SlSli. 
tfz^ -fk-^ti ( 1 9 ) ©][in7jc;a'PS0 li^ S0X§^ 
Hf;:. it^^ (20) tit^m ( 7 ) <i:©^j;c>«x S 

R2-A-Q-0H > R2-A-Q-Y 

(2 1) ^"^^ 

1^ -2^^c5-3lc:^ol^Tffl^r^^>ns®^^^D>^f>'^b«^ 

( 7 ) lis -fb-a-*^ (21) D ^ yit-t^ z. tKX^ 
x.li'fb'^*^ ( 2 1 ) ^M^i^Xli D D A. 
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0 9 

HN (NH) „ C-A-R2 HN (NH) „ -C-A-R2 

R5 I /ND^Wb R5 I 

Rld^N^^R3 Rld^N\^R3 

R4c 

(1 e) 

^ D t;!^^;!^^. ^jL-;l/S, y ^) j\^mxitm^B t 
bXilS.f^T J)^^Ji^M. -f&itT^m + 'V^x 7x-;l^f-;^ 

EJSXgjC-SC^-r^b-^^ (Id) (D^^u ^ >itR 

mm^^. N-7'Pt3/N^i?^^K(NBS)> N-^J' 
o D n /N ^ i^ -Y $ K ( N C S ) ^CD/N o y^fkilij^ffl C^ 
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0. 5 - 5 mm^^bx^fii^m^o 

HN-C-A-R2a N-C-A-R2a 



{g; 7 ;w 3 + i/ 7 X - ;p f- ^ ^ & c>* o > ^ 




R4 

(1 f) 



R4 

(Ig) 
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- ;u ^ V? <s ^ T ;i/ 3 4^ -> X u y UK 0 T ;i/ + ^i^ ^ 
S0X5g^- 6 {cfei,>T>. -fk-g-J^ ( 1 g ) lix 'fb'&il^ 

(If) ^^^m^mm^. ^^mo^^^yizit^^ (2 2 > 

mt\yX\t. DMF. DMA. DMSO^<£-. 
20 nS»0 1 ~ SlS^grWr-SO W^P^O^-g-li. ±iB 
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;i/T-y >m^^ti^'tim^-v^ it^m (22)0 

5 T^T^it>tlSo 

R6b 



R5 I R6b_NH2 1 

Y^N-N (2 3) ^ r 

R4a R*a 
(5) (2 4) 

R6b 

^N-Q-A-R2 
Y-Q-A-R2 R5 I 



R3 



R4a 

(Ih) . 

C^^v > > R'; . R** . X. Y. Q 

SlTvXg^- 7 \Z^\^:i>it^m ( 5 ) tit^m (23) 
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m'hii^it^m (24) tit^^ ( 7 ) t(D^^>\u 

5 9 C i^^T'ts < LT^b-^J^ ( 1 h ) ^J1X#T'^ 

NH2 Y-C-R2b HN-C-R2b N-C-R2b 

R5 I (2 6) R5 I + i 

R4a R4a R4a 

(2 5) (li) (Ij) 

15 g^/N D >!f > S^<g;0 T ^I/^;!^^*^ t> illi n -5 1 --^ 3 
•To ) 

20 ^0Ili5C- 8 {C:jol>Ts 'fk'^tl (25) tit^m 
( 2 6 ) <!: ©^0l±s S0Xg5^i - 1 (1^ Ltzit^m 
(6) tit-^'^Ji (7) <t©ix0<!:l^#f:: LT5«lMT'i: ^, 
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15 :4^^B«CD — (1) tlS'fk'^i^^'. A 

So 

20 * /c. ^IIBfl® — (1) T'^*>^ tiSik-g-i^^© 
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5 T ^ So 

m^m. nmm. mmm. mmmnm. mummo 

mm. %nL nm. mm. mmm. m.m. mnm. ti-f 
^)\^m. ^^m. imm. mmmm) . 

15 ^ife>tiSo 

20 •/o/nV->'1^s #e/D7:/^ y^¥f7mm. f'>-:r>m. 

M ^ y^WL. :^ ^" + V ^ ^ >'H? D - t H d 4- 
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h U ^ ;U 4^ i/ ^ ^ ;H? ;l/ o - X :^ -fft 

lii^J^ S«l> X7^TU>x tjti:^^<^-. TK^^j&nfft^ 
10 :^ h U A^CD®iRiSii5§iJ. ^ U U -r^^^^© 
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t 



itm\tm.m^nB.-DjkWLtmWiXhh(Di3m-^\^ :t 

5^ ;l/ T n - -e d =/ >- 7" o h" 1/ > U n - 
Ji h + 'fb V ;^ 7^ T »J T 3 - jfx ^ ^ 
>fk ^ V X X T 'J T v'U :3 - .-fx 1; ;j- ^ jn 1/ y y ;U 

Mtr. :$:^BJII)|iJ4't::{i. d^^^ g 0 b T ^ ^J. 
C <i: -C ^ § o 



wo 95/35298 
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jlijtil BCl~4|lltC:9-{:J'TtS#-rsc<h:6^-e^So 
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7-T$y-5-n-7^f-;l/b°5yp CI. 5-al t: 
5 ( 1 ) 

i?p(f-;|/jiXx;bl 9 0 g©h;UJi>l 2 Om 

1 0 0 'CT' 3 itr^inii^^ bfco h;)/^>^MJE 

UTs 5 - n - 7'f-7l^ - 7 - t K o + i/ t'^y a 
CI. 5 - a D b" U 5 >0ilfe*§H^B 1 8 4 g ^t#/::o 
( 2 ) 

±ieX5g (1) T'#t>nfc*§H°B4 0 g®h;l/Ji> 
15 4 0 0 m 1 M ^ ?^ C it + lb U > 8 0 m 1 ^ C;^ h >J 
x^;PT 5 > 4 4 m 1 ^^^X.^ 4 1^ ^ JO ii S i5fE U fCo S 

20 •>AT'^JtL> MJE^^SL/Co t# btifcait^v/ y :^y 
-^ + f->=l : 9) XnULX. 5-n-7'f-;U-7 
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( 3 ) 

±Ex=g (2) 'Qn^nfzit^m2 i zt2^%T> 

5 — T7jc 1 0 0 m 1 <i: <^X7^ y> X^aa W'^' JwMA Lx 

1 1 O-CTl 2NfKinf^L/^o ^Iti l/y::*§Bl^iS 

7jc^m> n D A - n -'s + if > «k 0 S^H^B 
UT. 7-T^y-5-n->^f-;l/t°5yo CI, 5- 
a ) I P y(Dn^^fn 18. 4g(il>^. :124- 

10 1 2 6 °C) ^#/Co 

(DT-T^Z-S-Ji^^Utf^^/oCl, 5-a]f 
U 5 > (ill^. : 1 7 5 - 1 7 7 'C. #^b^h^J« : 

15 (2) 7 - T ^ y - 5 - n - :/d fc: ;l/ e ^ y D C 1 , 5- 
a ] I 'Jy (Sk^ : 1 3 8 - 1 4 0 'Cx 

(3) 7 - T 5 y - 5 - e/ ^ oT^D t";Ut: 5 y n C 1, 5 
- a D t° y 5 > (M,^ : 2 0 6 ~ 2 0 9 "C. :^^b^b^ 

(4) 7 - T S y - 5 - n - ^ > 5^ ;U h° ^ V n CI, 5 - 
a D I iWi^. : 1 2 5 ~ 1 2 6 MJ^b^b^JS^ 
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(5) 7 -T ^ y - 5 -7 x-;pe5 V'd CI, 5~a3 

5 (6) 7-T^y-5 - (4-yh + '>7x-;l/) M =7 ^/ 
D C 1 , 5 - a D e y 5 V? > ( ill : 1 9 4 - 1 9 6 

(7) 7-T$y-5 - (2-5"J^~;l/) t'5^/o [1, 

5 - a D t° U ^ > (gll,^. : 2 2 7 - 2 2 9 "C. ^^^n 
10 ^iS:Ji^y-;l/-n-^4^f->) 

(8) 7-T^y-5 - (3-f-ji-;i/) e^yp CI, 

5 - a ) t' U i V? > (illj*f : 208-205 "C. flJisS^ 

(9) 7-T$y-5-yf-;Pf5VDCl, 5-a]e 
15 U ^ V? > : 2 2 0 ~ 2 2 2 ^ b^b ^ : o 

D7}^;l/A - n - ^ + 

(10) 7 - T ^ y - 5 - n - 7'f-;U - 2 - y y D 
CI, 5 - ^ ) h" 'J ^ > ( ill ,^ : 1 7 6 ~ 1 7 8 "Cs 

S^B^B^jK : u D^i-Wl/A- n - ^ + 
20 (ll)7-7$y-5- (2, 4 - x-;I/) t" 

5 V' o C 1 . 5 - a ] e U ^ > ( : 1 6 8 
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(12)7 -T^y- 5 - (3, 5 - v?^ i t° 

5 V a C 1 . 5 - a r t" y $ V? > : 1 8 0 - 

182 n^^^mm : y -Ji^ - n - ^^iy>) 

5 oCl, 5 - a :\ \£ ^) i > Cm^ : 2 0 1 ^ 2 0 S 

(14)7 - T^y-5 - (3-yh^v/7i-;l/) 
D CI. 5 - a D t° U ^ > ( 14 : 1 9 5 ~ 1 9 7 
^^B^B^iS : y - - n - ^4^1^>) 
10 (15)7 -T ^ y - 5 - ( 3. 4, 5-h>;yh4^'>7i 
J=.;l/) hf 5 V*D C 1. 5 - a D b" U $ > (illJ*C : 
1 9 8 ~ 2 0 0 HJ^al^li : jl^ J -Jl - n -^^ 
iJ- >) 

(16) 7-T^y-5 - (2-:^^DD7i-;P) f^^o 
15 CI, 5 - a ) tf U ^ > (ill,#. : 2 0 8 ~ 2 1 0 

(17) 7 -T = y - 5 - ( 2 - 7 U ;l/) V* D C 1. 5 

- a ) b" U ^ > (ill.^ : 2 0 4 ~ 2 0 6 'C. USSb^b^ 
li:JL:J^y-;l/-n-^ + 1^>) 

20 (18)7-T^y-5 - ( 3 - 7 U ;l/) b°5 y u C 1, 5 

- a ) b" U ^ y (M,^. : 2 0 8 ~ 2 1 0 "C^ W^h^h^ 
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(19) 7 -T^y -5- ( 2 - f- jc ji;py 5^;U) \z y V a 
CI. 5 - a D k° 'j E > (ife^ : 1 8 8 1 9 0 t:. 

(20) 7 - T^y-5-(3. 5-v^yh^'>7x-;P) 
5 t" 7 V* D C 1 , 5 - a ] t° U ^ > ( ill : 2 0 7 ~ 

2 0 9 -^ n^^mm : y -Ji^- n -^^If-y) 

(21) 7 - T 5 y - 5 - ( 3 - 7*x-;i/) y P CI, 

5 - a 3 h° U ^ > 
10 (22)7 -T ^ y - 5 - h + '>y ^^'I'k''^ ^/d C 1, 5 
- a ] e y ^ V? > 

(23) 7 -T$y -5- ( 2 - y i -;l/) f^V'o 
CI. 5 - a ) t° 'J = >^ > 

(24) 7 -T^y -5- ( 3 -y x-;l/) e^^D 
15 CI, 5 - a } e = :/ 

(25) 7-T^y-5- ( 4 - y ^;U7 x-;!') b" 5 ^ n 
C 1 , 5 - a ) b° 'j ^ i:? y 

(26) 7-T^y-5 - (3-:J70D7x-;P) k'^^o 
CI, 5 - a ) t° 'j = > 

20 (27) 7 -T^y-5- (4-:J'OD7x— yl/) h'^^D 
CI, 5 - a 3 t° = > 

(28) 7 - T ^ y k° 5 7* n C 1 . 5 - a \i ^) i P > 
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(29)7 - T ^ J - 5 - n - ^f-;!/- 3 - a:. h^i/:^;l/jf: 

- 2 - / 7n C 1. 5 - a D b' y ^ > 

- n - ^ + -9- > ) 
5 (30)7 -T^y- 2, 5-v?-n-:/^;P-3-p'^;l/ 
e 5 V* D C 1 , 5 - a ) h° U $ > ( 14 : 1 2 3 - 
12 St:. : Ji^;UJ^-T-;l'- n -^4^1^- 

>) 

(31) 7 - - 7'f-;l/- 2-7 x - t° 5 ^ 
10 uCl, 5-a3 e«;^v?>( ill : 206-208 

ll*§B^B^^:g^^J^f->'l'-n-^ + -b->) 

(32) 7 - T ^ y - 3 - ^ > - 5 - n - 7' ^ - 2 - 
7 x^^Wb"^ y o [ 1. 5 - a ) e U ^ > (ill^ : 

1 0 6 - 1 0 8 "Cs :^JI*^^lfiE : ^DD^j-x^l/A-n-^ 

15 ^^y^ 

(33) 7 - T^y-5-n-7'f-;l'-2-7x— y^-3- 
C 4 - ( 7 X ^ ;U f- :t ) 7 X - ;W ) b° 5 V' a C 1 . 5 - 
a D b° $ > (iHl^ : 1 3 9 ~ 1 4 1 

20 (34) 7 -T$y- 3, 5 - - n - 7*^;U ^5 y □ (1. 
5 - a ) b° y 5 > (ill,^. : 5 8 ~ 6 0 ^^b^b^JS^ 
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(35) 7 - T ^ y - 5 - n - 7'f-;P - 3 - 7 X - y 
P ( 1, 5 - a ] »J ^ > : 1 1 3 ~ 1 1 5 t:. 

m)7 - 7 I y - 5 -JL^jV^t :^ ^Jl^y'/ri CI, 
5 5 - a 3 }i ^) i P > im^ : I 0 9 - I I I SMb^b 

(37)7-T^y-5- ( 2 - y \i 3 V 

dCI, 5-a)t"U$':^>(j|!!j^. : 77-79 H 

10 (38)7-T^y-5- C4- (7i-;Pf-:^-) 7x~;l/] 
5 y D C 1 . 5 - a ] h° U ^ > ( ill J^. : 1 8 2 ~ 
1 8 4 'C. If^B^B^ji : ^ D D 5}->>'l'A - 

(39) 9-T$y-5. 6, 7, S-xh^tKnt'^^/ 
15 P C 5 , 1 - b ] + :^ V' > ( it : 2 3 0 ~ 2 3 3 "C. 

(40) 7-Tiy-2, 5 - V? - n - 7'^;!/ y P CI, 
5 - a ] h: U ^ V? > (ifc,^. : 1 0 5 - 1 0 7 HSIi^b^b 

20 ##«^2 

5 - n - 7' 5^ - 7 - h K 5 y b° 5 y P r 1 . 5 - a ] 
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-^ODf^yDCl. 5-a)tf'J$e^>.21. Og 
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